The distribution and compartmental organization of the cholinergic neurons in nucleus accumbens of the rat.
In this study the distribution of the cholinergic neurons was examined in relation to the compartmental organization of nucleus accumbens. This was accomplished by charting the location of the choline acetyltransferase-immunoreactive neurons and mapping their distribution in relation to cytoarchitectural features and the patterns of acetylcholinesterase activity and enkephalin immunoreactivity. Choline acetyltransferase-containing perikarya are inhomogeneously distributed in nucleus accumbens. Their density is lowest at the rostral pole and highest, caudomedially, at the septal pole. The cells form a compact, medial column and a diffuse, lateral zone and, moreover, there are distinct gradients in their distribution. The highest numbers of immunoreactive perikarya occur within the intensely immunostained zones of choline acetyltransferase-immunoreactive neuropil in ventral and ventromedial parts of the nucleus, whereas lower numbers coincide with choline acetyltransferase-poor zones in the central part of the nucleus. Zones of intensely choline acetyltransferase-immunoreactive neuropil are largely in register with regions of high acetylcholinesterase activity in middle and caudal parts of the nucleus but do not coincide rostrally. Choline acetyltransferase-rich zones correspond to moderate enkephalin immunoreactivity in the outer shell of the nucleus, but a moderately choline acetyltransferase-immunostained matrix surrounds "patches" of intense enkephalin immunoreactivity in the core. Small aggregates of cells, which feature commonly in nucleus accumbens, seem to be avoided by both choline acetyltransferase- and enkephalin-immunoreactive zones. Choline acetyltransferase-immunoreactive processes are mostly confined by the boundaries of their respective immunoreactive zones. Few choline acetyltransferase-immunoreactive neurons lie in the enkephalin-rich patches and those that lie close to the patches show little preference in the directionality of their processes such that some cross the borders, whereas others do not. Thus, our findings show that the cholinergic elements are differentially distributed within nucleus accumbens; that these elements are compartmentally ordered; and that, in light of their limited access to other compartments, they possibly play only a minor role in intercompartmental communication.